security showed higher risk of depression than those with high job security. Conclusions We found that perceived job insecurity is associated with the new development of depressive episode, suicide ideation, and decline in self-rated health.
Introduction
Over the past two decades, globalization, international competition, and deregulations of the labour market have resulted in a substantial increase of job insecurity in the most developed countries as well as developing countries (Yoo et al. 2016) . Since the economic situation has been unpredictable and the competition in global markets has become tougher, enterprises have adopted strategies like downsizing, mergers and acquisitions, and other types of structural changes, all of which in turn are liable for increased feelings of insecurity among the employees (Sverke et al. 2002) . Specifically, a steady increase in complicated employment contracts, including temporary, daytime, part-time, and dispatched employment, has led to decline in job security (Yoo et al. 2016) .
There is an increasing concern among the public and researchers about the consequences of job insecurity; several studies in a variety of national and organizational contexts have provided evidences for its negative effects on health. Job insecurity seems more strongly related to mental health as compared with physical health. A large amount of literature showed that workers reporting job insecurity have higher risk of psychiatric morbidity (Boya et al. 2008; Kim et al. 2012; Meltzer et al. 2010 ) and suicide (Kraut and Walld 2003; Min et al. 2015) . Moreover, previous evidence also suggests that job insecurity may be associated with poor self-rated health (Ferrie et al. 2002; McDonough 2000; Rugulies et al. 2008) . While some studies have found a significant negative relationship between job insecurity and physical health, there are still some lingering doubts about the intensity of impact, and some studies have found no support for a significant relationship between these variables. A meta-analysis of 72 studies suggested that employees with job insecurities generally have poorer mental and physical health (Sverke et al. 2002) .
Existing studies have some important limitations. First, most of them used cross-sectional data; therefore, it was uncertain whether workers with lack of job security became less healthy, or, if unhealthy workers felt more insecure about their jobs. A few longitudinal studies have taken into account the prior health condition of the workers and other individual characteristics to prevent the chances of reverse causation (Ferrie et al. 2002 (Ferrie et al. , 2005 Rugulies et al. 2008 ). Second, most longitudinal studies on the effects of job insecurity on physical and mental health to date have been conducted in developed Western countries (Ferrie et al. 2005; Rocha et al. 2006; Rugulies et al. 2008 ). Although differences in temporal and social context (e.g. gender roles, labour policies, and social security policies) might affect the association between job insecurity and poor mental health, Asian studies using longitudinal data are scarce (Kim and von dem Knesebeck 2015) . Third, there are cultural differences between Eastern and Western societies regarding stressful psychosocial work environment. Less attention has been paid to cultural differences in previous researches, though some researchers have pointed out the problems of using questionnaires about occupational stress measurement developed in other national contexts (Tsutsumi et al. 2009 ). This context is important because cultural values moderate employee reactions to job insecurity (Probst and Lawler 2006) .
We considered the limitations and challenges of the available evidence and used a large sample of representative data from the Korean population. In this study, we investigated the effect of job security on new development of depressive episode, suicide ideation, and decline in self-rated health. To assess the causal relationships in more detail, we used a prospective study design. Moreover, it was known that gender and family role (breadwinner or not) can affect worker's responsibility of earning a living and perception regarding employment status (Kachi et al. 2014 ), so we also examined how the relationship between job insecurity and health outcomes is modified by gender and the head of household.
Methods

Study population
We analysed the data obtained from the Korea Welfare Panel Study (KOWEPS) from 2012 to 2015. KOWEPS is an on-going longitudinal study conducted by Korea Institute for Health and Social Affairs and Seoul National University Social Welfare Research Centre. The first wave of KOWEPS was conducted in 2006. Since the questionnaire about suicide ideation was changed and the newly added participants were included since the seventh wave of KOWEPS, we used data from the seventh wave as the baseline for our study. The seventh wave of KOWEPS conducted in 2012 consists of 7532 households and 18,622 participants. The follow-up rate of households for tenth wave was 91.8%. Panels are interviewed every year regardless of their employment status. Refuse to survey, and death of interviewees or other reasons might exclude a panel from being interviewed, which constitutes "follow-up loss". We included 2912 waged workers, which is 15.6% of total participants, after excluding those who did not meet the following inclusion criteria: non-waged workers (n = 13,153); workers aged less than 24 years or more than 56 years, which is average retirement age in Korea (n = 1421); workers who did not complete the survey the following year (n = 258); those who with a multiplied CES-D score ≥16 (n = 414); who had experienced suicide ideation or poor self-rated health (n = 451); and those who are physically disabled (n = 13).
Outcome measures
The outcome variables were depression, suicide ideation, and decline in self-rated health. Depression was assessed by the short version of the Centre for Epidemiological Studies Depression 11-scale (CES-D-11) that was multiplied by 20/11 to compare it with the 20-scale CES-D (CES-D-20). For screening depression, the cut-off is generally considered to be a score above 16 in the CES-D-20 (Yoo et al. 2016 ). In our study, scores above 16 in the multiplied CES-D-11 were used as the cut-off value for screening depression. Participants who answered 'yes', to the question about whether they had seriously contemplated suicide in the previous year at least once, were classified into the newly developed suicide ideation group. If the participants' responses were positive to the health-related questions such as 'I am relatively not healthy' or 'I'm in a poor health' after baseline, they were thought to have a decline in self-rated health. Participants who did not follow-up were regarded as right censored.
Job security
The perceived job security was assessed by questionnaires about employment status. We classified subjects into three categories: 'high job security', 'intermediate job security', and 'low job security'. Waged workers who met all the following conditions were classified into the 'high job security group': (1) employees expect current jobs to be sustainable (can continue to work unless there are special reasons, such as worker's grave error, business closure); (2) regular workers; (3) employees directly hired by employers; (4) fulltime workers; (5) workers who did not have a fixed term in working contract. Workers who expect current jobs to be sustainable; however, did not meet all the above-mentioned criteria from (2) to (5) were classified as the 'intermediate job security group'. Employees who do not expect current jobs to be sustainable were classified as the 'low job security group'.
Covariates
We considered various potential confounders measured at baseline. Demographic characteristics, including age (as a continuous variable), annual household income (<30 million, 30-50 million, 50-70 million, ≥70 million Korean Won), education level (≤mid school, high school, ≥col-lege), marital status (married, single, or divorced/others), parental status (have a children or not), occupational characteristics, including type of work (Professional/Manager, Sales/Services/Clerical, Agriculture/Manufacturing/Utility, Unskilled labour/Others), enterprise size (1-49, 50-299, ≥300) and whether the subject was a full-time worker or not, were considered. Because some previous studies reported that mental health or self-health assessment are associated with health-related behaviours such as alcohol consumption and smoking (Hirdes and Forbes 1993; Miller et al. 2000) , and chronic disease (Chapman et al. 2005) , we also included those in our analytic model as potential confounders. Chronic disease is defined as a disease treated for more than 6 months. Baseline CES-D score was also included as continuous variable.
Statistical analysis
General characteristics at baseline year were described. To determine the differences in outcomes of depression, suicide ideation, and decreased self-rated health, we performed complementary log-log linked discrete-time survival analysis with adjustment for covariates. To confirm proportional hazard assumption, we validated models with time-dependent covariates (for time and time 2 ), and found no time-dependent covariates were significant. Because there was significant interaction between gender and job insecurity in outcomes of decreased self-rated health (p = 0.0477), we analysed the data after stratifying by gender. In addition, since there was an interaction between being a head of household and job insecurity (p = 0.0032) as to depression, we further stratified the data by whether the subject was the head of household. All statistical analyses were conducted using SAS 9.4 (SAS Institute, Cary, NC, USA) with a two-sided with p value <0.05. Table 1 shows the baseline characteristics of the participants by gender and job security. All subjects at the baseline year were waged workers without depressive symptoms, suicide ideation, or poor self-rated health. High job security group tended to display the following characteristics: higher education level, working as a professional/manager, higher household income, and a lower CES-D score at baseline. There were some different tendencies by gender. Men in high job security group tended to show higher percentage of marriage, have children, and did not smoke. However, women in high job security group had larger proportion of being young and single without children. Table 2 describes the crude event rate and number of cases for each outcome. In both gender, event prevalence rate was higher in low job security group. Table 3 presents the hazard ratios (HRs) and 95% confidence intervals (95% CIs) for depression, suicide ideation, and decline in self-rated health by job security categories for both gender during the 3-year follow up. In the crude model, the HRs of depression, suicide ideation, and decline in self-rated health were higher in the low job security group than those of the high job security group in both gender. HR of depression in the intermediate job security group was higher than that of the reference group for both gender. Risk of decline in self-rated health was higher in the intermediate and low job security group than that of the reference group only in men. After adjusting for covariates, for men in low job security group, the HRs of depression, suicidal idea, and decreasing self-rated health remained significant. Men in intermediate job security group showed significantly higher HR of decreasing self-rated health. For women, after adjustment, only HRs of depression in intermediate and low job security group remained significantly higher. Table 4 shows the result of the second stratification based on whether the participant was the head of household, following the first stratification by gender. The effect of job insecurity was different for each gender depending on whether the participants were the head of household. For men in the low job security group who were the head of household, the HRs of depression, suicide ideation, and 2.3 ± 3.6 2.1 ± 3.5 2.5 ± 3.7 3 ± 3.7 2.9 ± 3.9 2.4 ± 3.6 3.1 ± 4.2 3.5 ± 4.1 decline in self-rated health were significantly higher. On the contrary, for men who were not the head of household, the risk was not significant. Women who were not the head of household with the intermediate and low job security had higher risks of depression.
Results
SD standard deviation, KRW South Korean Won, CES-D Center for Epidemiology Studies Depression
Discussion
Our findings suggest that low job security is associated with a higher risk of new development of depressive episode, suicide ideation, and decline in self-rated health in Korean male waged workers after adjustment for various covariates. However, this association was not observed significantly in Korean women. The level of job security had different impacts per gender and whether the subjects were head of household. Male head of household in low job security group showed a higher risk of new development of depressive episode. On the other hand, women who were not head of household showed a higher risk of new development of depressive episode both intermediate and low job security groups. Risks of suicide ideation and decline in self-rated health associated with low job security were seen especially in men who were the head of household. These findings are broadly consistent with the results of the earlier study on British civil servants (Ferrie et al. 2002 (Ferrie et al. , 2005 , in which chronic job insecurity was seen to have the strongest association with health. Moreover, in the Belgian Bellstress study, the perception of job insecurity was associated with depression for both gender groups (Pelfrene et al. 2003) . This association was stronger in male subjects. Another study conducted in Australia examined the independent associations of job strain (high demands and low control) and job insecurity with mental and physical health outcomes. The results suggested that job insecurity and job strain were different concepts, and they both had independent, consistent, and strong associations with physical and mental health (D'Souza et al. 2003) . Danish work environment cohort study (DWECS), a prospective cohort study, found that job insecurity was a predictor for decline in health among employed women in Denmark (Rugulies et al. 2008) . Studies of plant closures also have shown that the loss of job security increases the risk of anxiety, depression, and psychological disorders (Ferrie et al. 1998) . Moreover, it has been indicated that suicide attempt and ideation is closely associated with insecure employment (Kraut and Walld 2003; Min et al. 2015) .
Job insecurity is a status between employment and unemployment. From this viewpoint, it is apparent that job insecurity should be distinguished from actual job loss. It relates to the worker's perception of their employment situation as being insecure or potential threat to the continuity of the current job and the worries related to that threat (De Witte 2005) . Perceived job insecurity reflects a subjective experience and must be self-reported; therefore, it is challenging to obtain a valid and reliable assessment of job insecurity and its subsequent impact on health (Burgard et al. 2009 ). Hence, job insecurity has been defined in various ways. While some studies have classified people who experience job insecurity based on the nature of their work-a precarious employment contract or employment at a factory or organization that has announced layoffs or closure- (Ferrie et al. 1998 ), others Table 4 Hazard ratios and 95% confidence intervals for development of new depressive episode, suicidal idea, and decline in self-rated health during follow-up period among waged workers stratified by head of household and gender a Adjusted for age, and score of CES-D at baseline as continuous variable, and marital status, education, annual household income, parental status, chronic disease, alcohol consumption, smoking, type of work, enterprise size, and full-time work have used questionnaires in broader population-based samples to understand how workers feel about their own job security (Burgard et al. 2009; Ferrie et al. 2005) . Preciseness is a cornerstone of the definition of latter strategy. Because subjective perception of job insecurity has an important psychological health impact, we used both employment characteristics (i.e. full-time permanent or temporary position) and self-reported measures of perceived job insecurity (i.e. sustainability of current job). Given that by definition job insecurity reflects a worry about losing the present job, this subjective experience is likely to have a strong psychological impact. Work is a source of daily support, self-efficacy, and social networks, and also contributes to personal development; therefore, expectation of the problems related to job loss involves the threat of potential loss of these important financial and social resources (Witte 1999) . In that sense, perceived job insecurity can be considered as a classic job stressor (Sverke et al. 2002) . Job insecurity may especially be burdensome because it involves being in a powerless position, and uncertainty about the future. Indeed, a research suggests that job insecurity may have consequences as detrimental as the job loss itself (Kim and von dem Knesebeck 2015) . Since perceived job insecurity is not a visible event like job loss or unemployment but an internal experience, there are no obvious relevant reactions or support. The uncertainty inherent in job insecurity will make it more difficult for workers to use appropriate and effective coping strategies, remaining them uncertain (Sverke et al. 2002) .
In the early stage, individuals' responses to perceived job insecurity could be emotional, physiological or behavioural, and later in the longer term, the accumulation of these reactions can result in the development of mental and physical morbidity (Burgard et al. 2009 ). Since people who have high levels of stress are likely to indulge in unhealthy behaviours, such as smoking, heavy alcohol consumption, and low leisure time physical activity, numerous diseases associated with these habits may follow. Anxiety caused by job insecurity, might also affect physical health via psycho neuro-endocrinological and psycho-immunological pathways (Cohen 2005) .
Indeed, a variety of potential moderators have been mentioned in the literature (Sverke et al. 2002) including occupational type (manual or non-manual), gender, personal characteristics, psychosocial work characteristics, social support, length of time spent in a precarious labour market position, hazardous working environment and union membership. In addition to that, it is well known that social factors, such as employment protection laws, availability and amount of unemployment benefits, availability of jobs, and active labour market policies can also influence the health consequences of job insecurity (Rugulies et al. 2008) . However, many of these factors were difficult to be examined in our study.
Our results revealed that a gender difference exists in the effect of job insecurity on health (Table 2 ). This gender difference may be due to a combination of gender roles and gender-oriented segregation in the labour market. Cultural expectations about a woman's role in paid employment and unpaid work in the family might result in lesser expectations of stability in the labour market (Kang and Kim 2014) . In this situation, a woman who experiences involuntary job loss may have lower negative reactions and fewer negative health outcomes than men do.
Moreover, the impact of job insecurity on health differs according to the household status in terms of being the head of household. It has been seen that men and women who are the head of household become depressed when their employment status worsens (Kim et al. 2012; Yoo et al. 2016) . Those who are not the head of household nor have higher responsibility to support their family are more likely to choose part-time insecure jobs (Artazcoz et al. 2004 ); thus, they may not be at a higher risk for poorer health. However, most of the head of household involuntarily choose insecure jobs to earn a living for their families. The responsibility of earning a living and having no choice but to choose an insecure job may put them at a higher risk for poorer health. The results of stratified analyses based on whether they were the head of household showed that insecure employment increased the risk of physical and mental health issues, especially among those who were the main breadwinner (Table 4) . In our study, the strongest association to physical and mental issues was observed among men who were the head of household. In women who were the head of household, similar association was observed in mental health, especially depression. The results of our study are consistent with the findings of the previous study that showed an association between employment status and depression in men. This was also seen in women who were the head of household, but not those who were not the head of household (Yoo et al. 2016 ). According to a study by Kim et al. (Kim et al. 2012) , women who play the role of being the main breadwinner usually have domestic roles and patriarchal social responsibilities. Economic problems would be also major reason for psychological distress of single-parent female who are the head of household (Lee et al. 2013) .
Our study has several limitations. First, since KOWEPS obtained the data from self-report surveys, potential bias such as recall bias could be present. Second, working conditions or other unmeasured factors associated with employment characteristics might affect our results. Because of these unmeasured confounding and dependent misclassification, the proof of causality remains a challenge. Third, we excluded those who had disability in work and those who had a high CES-D score at the baseline in order to reduce the bias due to the healthy worker effect; still, the healthy worker effect might have influenced our results. Moreover, our analysis included only 15.6% of original study population after excluding those who did not meet the inclusion criteria, so the generalisability of our finding is subject to certain limitations. Finally, we did not consider self-employed workers. Self-employment accounts for more than one-fourth of the total labour force in Korea. Self-employed individuals in Korea are concentrated in a similar field of business, which results in a higher risk of competition and vulnerability to the influence of economy. However, this large amount of self-employed workers who exposed to job insecurity was excluded from our study. Future studies are therefore necessary to understand this.
In conclusion, workers with insecure job appear to be at the risk of negative health consequences, especially among men, who are the head of household. This risk should not be considered as an independent problem of the workers, but as a problem threatening public health. Encouragement of social support and solidarity might lower the insecurity perceptions among workers; however, improving job security in the labour market should be the fundamental intervention for government policies aimed at improving public health and reducing health inequalities.
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